• The pattern of the pulmonary blood flow and its redistribution during appropriate stimulation have been directly observed in the open-chest animal. 1 In the intact animal or man such direct observations have not been made. Instead, the initial pattern and its modification by such stimuli as gravity, 2~5 unilateral hypoxia, 6 ' 7 and disease 8 " 10 have only been measured or inferred.
The present study was designed to satisfy two objectives: 1) to observe the pattern of the pulmonary blood flow in an intact, unanesthetized animal under conditions arranged to be as near to natural as possible; and 2) to determine the extent to which the ordinary pattern is modified by different stimuli. For these purposes, India ink was injected intravenously before or after certain drugs or procedures, the heart was instantly stopped, and the lungs were examined. In a few instances, radiopaque dyes as well as India ink were used.
Methods
The studies were performed on unanesthetized adult rabbits weighing between 2.0 and 5.0 kg. Except for those experiments designed to test the effects of gravity, the animals were comfortably restrained in their usual posture ( fig. 1 ).
All injections of India ink were made inio a marginal ear vein.
All vascular catheterizations and surgical procedures were performed under local procaine anesthesia. Unless otherwise indicated, venous eatheterization involved the passage of conventional cardiac catheters (1.5 Beceived for publication March 18, 1963 .
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into either an external jugular vein or a femoral vein. When the right heart was catheterized, the location of the tip of the catheter was identified by observing and recording typical pressure pulses on an oscilloseopic recording apparatus. Blood pressures were monitored and recorded using strain gauges (Statham P23D) connected to a multichannel oscilloseopic recorder (Electronics for Medicine).
Single Injection of a Teit Substance
Most experiments were of this type and involved the following sequence: 1) after the injection of the drag into a marginal ear vein, 5 ml of India ink (prepared as described below) were injected through the same needle, 2) 5 to 10 ml of a solution containing equal parts of pentobarbital sodium (60 nig/ml) and potassium chloride (saturated solution) were injected as rapidly as possible through the same needle to produce cardiac arrest, and 3) the animals were then autopsied, the lungs were removed, the surfaces of the lungs were photographed, and specimens were taken for microscopic examination. The time from the beginning of the ink injection to the cardiac arrest was about 25 seconds.
Angiography
For these experiments, the rabbit was placed in position for x-ray on a Fairehild angiographic Posture of the rabbii in all experiments except those designed to test the effects of gravity. Two jjtUfems o/ behavior of the systemic blood pressure following the injection of ink filtrate into the marginal ear vein of the rabbit. A. Femoral arterial blood pressure (FA) remains unchanged during injection of ink but drops precipitously as soon as injection of the penlobarbital sodiuni-KCl mixture is begun. B. There is a fleeting drop in femoral arterial blood pressure (FA) during injection of ink.
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apparatus as shown in figure 1. When the rabbit appeared relaxed and comfortable, a mixture of 1 ml of undiluted, filtered ink (see below) and 4 ml of 70% Urokon was injected into the ear vein followed immediately (within ]5 seconds) by the pentobarbital sodium-KCl solution. X-rays were taken without interruption, at half-second intervals, before, during, and after the injection.
Special Procedures
The tables include brief descriptions of most of the special procedures. However, three types of procedures (vagotoniy, interruption of the spinul tracts, and anaphylaxis) merit fuller explanation.
Vagotomy was accomplished under local procaine anesthesia by cutting the nerves high in the neck as they lay on the lateral surface of the common carotid artery. The procedure involved the isolation of the cai'dioaecelerator fibers of the vagi ou the medial aspect of the common carotid artery so that they could be traced, for section, to their origin from the vagus.
Interruption of the spinal tracts was undertaken in three different ways: 1) For spinal anesthesia, a lumbar laininectomy was performed (under local procaine anesthesia) and a fine catheter was passed cephalad within the spinal canal until its external length indicated that the tip lay in the cervical area; procaine was then injected through the catheter until a marked fall in systemic blood pressure ensued. 2) For destruction of particular spinal segments, laminectomy was performed and the underlying cord was either crushed or injected with alcohol. 3) For chronic sympathetic denervation, bilateral thoraco-lumbar sympathectomy was performed in eight anesthetized rabbits; unfortunately, the physiological part of these studies was never completed because none of the rabbits survived for more than a few days.
Anaphylaxis. Each rabbit received an intraperitoneal injection of horse serum (0.5 ml) on six consecutive days; two to nine weeks later, a shocking dose of horse serum (1.0 ml) was administered intravenously. Prior to the shocking dose, a cannula was introduced into the trachea and a balloontipped catheter was placed in the peritoneal cavity under local procaine anesthesia. Jntratraeheal and intraperitoneal pressures were subsequently recorded using strain gauges (Statham P5) connected to the recording apparatus.
Characteristic! of the India Ink
In a series of preliminary experiments, it was found that the ink particles of commercial India ink (Higgins) traversed the pulmonary capillaries of rabbits and dogs without adhering to vessel walls, and without discernible effect on either red cells, endothelium, or pulmonary parenchyma. 11 However, the ink particles did differ considerably in size. In order to obtain uniform particles of small size, and to dilute the fluid of unknown composition in which the ink particles are suspended, the commercial India ink was diluted 1: 5 with distilled water and filtered twice through two layers of Whatman no. 2 filter paper; this paper retains all particles greater than 2 to 3 JX in diameter. The filtrate containing the smaller ink particles was used in all experiments. As indicated previously, in order to avoid undue dilution of the radiopaque material, Urokon, rather than distilled water, was used as the diluent.
Microscopic examination of the nitrate revealed that the ink particles exhibited Brownian motion; they could not be separated from solution by centrifugation at 2600 X g for 30 minutes. On the other hand, the addition of the filtrate to normal rabbit serum in vitro (in a dilution of 1:10) caused the particles to agglutinate; the agglutinated particles were retained by the Whatman no. 2 filter paper. Microscopic comparison of rabbit blood (diluted serially to 1:100 with isotonic saline) and of blood plus nitrate (in the same dilutions), failed to disclose any qualitative difference in the degree of formation of rouleaux. Nor was Circulation Research, Volume XIII, August 1963 there any appreciable difference between the sedimentation rates of heparinized blood and of heparinized blood plus filtrate.
During the half hour after the intravenous injection of the filtrate, India ink particles were regularly present in samples of arterial blood. At autopsy, one-half to one hour after injection, the liver and spleen were diffusely black. The appearance of the lungs will be considered subsequently.
Results

Preliminary Observations: Hemedynamic Measurement! and the Appearance of tho Lungs
The effects of the India ink filtrate on the systemic blood pressure were tested in 14 rabbits. The only procedure performed prior to the injection of the filtrate into the ear vein was the introduction of an indwelling cannula into a femoral artery under local procaine anesthesia. Two types of response were observed ( fig. 2 ). In 65% of the animals there was no change in either blood pressure or heart rate ( fig. 2A ). In the remainder, the blood pressure decreased by 10 to 20 mm Hg and the heart rate slowed during the injection of the filtrate; within 10 seconds, the blood pressure and heart rate returned to the preinjection levels ( fig. 2B ).
The characteristic appearance of the lungs of animals treated in this way is shown in figure 3A ; the appearance was not influenced by the behavior of the systemic blood pressure. Except for a few small patches of normal pink color, the lungs were diffusely and homogeneously blackened. The intensity of the discoloration ranged from gray to deep black. The few patches of undiscolored lung rarely exceeded a few millimeters in diameter or extended below the pleural surface for more than 1 to 2 mm. Microscopic examination of the discolored areas disclosed the presence of ink, usually in particles but occasionally in small clumps, in the pulmonary arteries, capillaries, and veins. Red cells were present in usual amounts and were not agglutinated. No particles were found outside of the vessels. Within the lumina, the particles appeared to be freely interspersed with the red cells; in no instance did the particles appear to have obstructed vascular flow.
In order to test the effect of the filtrate on the pulmonary arterial pressure, right heart catheterization was performed. Preliminary observations on 12 rabbits showed: 1) that although the catheter could be advanced easily into the right ventricle, it rarely entered the pulmonary artery and 2) that eatheterization of the right ventricle could be accomplished without change in respiratory rate, mean intra-abdominal pressure, or mean intratracheal pressure. Accordingly, on the assumption that right ventricular and pulmonary arterial S3 r stolic pressures are identical, no attempt was made to enter the pulmonary artery in subsequent experiments.
In 24 other rabbits, the right ventricular systolic pressure before injection averaged 37 mm Hg, with a range of 23 to 56 mm; the corresponding diastolic pressures were 0 to 1 mm Hg. Following injection of the filtrate, the right ventricular pressure either remained unchanged (fig. 4A) or increased slightly and transiently ( fig. 4B ). In those rabbits in which the right ventricular pressure increased, the systemic blood pressure usually decreased. As in the ease of the systemic blood pressures, the pulmonary arterial pressures returned promptly to normal levels after the injection.
At autopsy, the lungs of these rabbits (fig. 3B) appeared strikingly different from the diffusely pigmented lungs ("diffuse lungs") of the uncatheterized rabbits ( fig. 3A ). This "patchy" appearance was independent of the behavior of the right ventricular and systemic blood pressures: the hilar portions were gray to black with ink whereas the peripheral portions retained their usual pink color. The peripheral extensions of the hilar discoloration varied from rabbit to rabbit, but in no instance did they reach the lateral borders of the lungs. Histologic sections of the discolored portions of the "patchy lung" were similar in appearance to those taken at random from the "diffuse lung"; the pink parts of the "patchy lung" contained red cells and only few ink particles. The remainder of the study was devoted to the investigation of the mechanisms involved in the production of "patchy lungs" during catheterization of the right ventricle. Table 1 summarizes the relationship between Appearance of the lungs following the injection of ink filtrate into a marginal ear vein. A. In uncatheterized rabbits. This appearance is designated "diffuse lung" in the text. B. In rabbits subjected to right ventricular catheterization prior to the injection of ink. This is the "patchy lung." C. In uncatheterized rabbits following anaphylaxis. D. In uncatheterised rabbits following the intravenous injection of histamine.
Further Observations en tha Relationship b«twe«n Vonoui Cath«t«rixation and the Intropulmonary Distribution of India Ink
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Angiocardiographic demonstration of the pattern of pulmonary blood flow in uncatheterized (A) and caiheterized (B) rabbits.
the site at which the tip of the venous catheter was placed and the distribution of ink throughout the lungs at autopsy (see Methods). It may be seen that: 1) the lungs of 48 additional control rabbits were diffusely blackened whereas all 20 of the rabbits with a catheter in the right ventricle had "patchy lungs," 2) "patchy lungs" did not occur as regularly when the catheter tip was left in the central veins and right atriuin instead of in the right ventricle, and 3) "patchy lungs" did not occur at all in the eight rabbits in which the catheter tip was either left in the femoral vein or advanced from the femoral vein into the iliac vein. Two other observations not shown in this table warrant mention : 1) in seven rabbits, substitution of wooden probes or silkwoven catheters for the usual plastic catheters did not prevent the occurrence of "patchy lungs" and 2) in three of seven other rabbits, multiple lacerations of the external jugular vein (without venous eatheterization) produced "patchy lungs."
Onsat and Duration of "Patchy Lungt"
With practice, the entire sequence of right heart eatheterization, injection of filtrate, and the sacrifice of the rabbit was completed within 30 to 60 seconds. Therefore, the demonstration of "patchy lungs" in these experiments established that the onset of "patchy lungs" took place in less than one-half to one minute after eatheterization.
With respect to the duration of "patchy lungs" after right ventricular catheterization, it was shown that: 1) after the catheter was left in place for three hours (three rabbits), the usual sequence of filtrate followed by lethal solution into an ear vein produced "patchy lungs" and 2) a delay of the order of 15 minutes or less between withdrawing the catheter from the right ventricle and the beginning of the filtrate-lethal solution sequence did not prevent the occurrence of "patchy lungs" (six rabbits) ; however, "patchy lungs'' did not occur if the delay exceeded 15 minutes (four rabbits).
Courts of Blood through "Patch/ Lungs"
Since the appearance of "patchy lungs" at autopsy provided no direct information concerning the relative perfusion of the pigniented and unpigmented portions of the lungs in vivo, angiocardiography, using the Circulation Research. Volume Xlll. August 1903 Systemic arterial O 2 saturation from 43% to 71% 5% CO-in air, by maak, for 25 min Keflex apnea and biadycardia from cigarette smoke sec Methods 1 mg/kg iv 0.25 to 0.5 ing/kg rv 5 to 15 mg/kg rv 15 mg/kg iv 4 to 5 mg/kg IV 1 to 3 mg/kg iv 1.5 mg/kg IV 1.5, 10 mg/kg IV Repeated clamping with hemostat Vessel ligated low in neck; cephalad portion probed 20 ml of heparinized blood from catheterized to uncatlietenzed rabbit "At autopsy, the lungs of all of these rabbits were diffusely stained.
Urokon and filtrate mixture, was performed in. both catheterized and uncatheterized rabbits ( fig. 5) . No difference could be detected between the angioeardiographic patterns of blood flow in the two groups even though the lungs of the catheterized rabbits were "patchy" at autopsy whereas they were "diffuse" in the uncatheterized rabbits. However, autopsy did provide additional evidence concerning the distribution of the blood flow in these rabbits. Grossly, the black parts of the "patchy lungs" were also markedly hemorrhagic; the light parts were edematous. On histologie section, the hemorrhagie-black parts
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contained a considerable number of intravascular ink particles whereas only few particles were found in the light, edematous parts. Since Urokon, in the concentrations used, causes edema aud/or hemorrhage depending on the duration of contact with capillary endothelium, 12 these observations indicate that: 1) blood containing Urokon and filtrate had traversed both the hemorrhagic and the edematous parts of the lungs, 2) blood flow through the blackened (hemorrhagic) portions of the lungs was slower than through the pink (edematous) portions, and 3) that rapid pulmonary blood flow between the time Behavior of right ventricular pressure (BV) and systemic arterial blood pressure (FA) during anaphylaxis. Ink was injected as the systemic blood pressure fell to its nadir. of the Urokon-filtrate injection and the pentobarbital sodium-KCl solution was sufficient to clear the pink portion of most of the ink, leaving edema as evidence of the passage of Urokon. This last possibility, i.e., that the pink, edematous portions were the regions of the more rapid flow, was tested in four cathe-terized rabbits by changing the order of injection. Instead of injecting filtrate and pentobarbital sodium-KCl mixture as usual, i.e., sequentially (in succession from two separate syringes), the two agents were mixed in one syringe and injected simultaneously. Theoretically, this simultaneous injection of ink and lethal solution should trap the ink in all parts of the lungs whereas the sequential injections of ink and lethal solution should allow the rapidly perfused parts to be cleared of ink. In accord with the idea that all parts of the "patchy lungs" receive ink and that the pink parts are more rapidly perfused, the lungs, after the simultaneous injection of ink and lethal solution, were diffusely blackened.
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Attemptt to Produce "Patchy Lung»" in Uncathaterlxed Rabbits
A wide variety of agents and procedures was used in the attempt to reproduce the "patch}' lungs" by means other than right ventricular catheterization. For convenience, those devices have been sorted into three groups according to the results which they produced: 1) ineffective stimuli. 2) stimuli which produced atypical " patchy lungs," and 3) stimuli which reproduced the typical "patchy lungs" of cardiac catheterization.
Ineffective Stimuli. As may be seen in table 2, the ineffective agents and procedures were exceedingly diverse. At autopsy, tbe lungs were, in each instance, diffusely blackened.
Atypical "Patchy Lungs." This pattern ( fig. 3C ) was produced by anaphylaxis (see Methods). In seven rabbits, the right ventric- Conditions Which Prevented the Occurrence of "Patchy Lungs"* Ayent or procedure ular systolic pressure during anaphylaxis increased markedly ( fig. 6) , the systemic arterial blood pressure rose, then fell, and the electrocardiogram showed a shift of the electrical axis of the heart to the right. The filtrate was injected when the systemic blood pressure was lowest, usually one to two minutes after challenge. Instead of the usual "patchy lungs" of the catheterized animal, the ink was distributed in small blotches, giving the lung a mottled appearance. In 11 uncatheterized rabbits, tbc intravenous infusion of acetylcholine in sub-lethal doses (up to 0.1 mg/kg) duplicated the picture of anaphylactic mottling.
Circtdatioit Research, I'olunw XIII, Auotutl 1961
Typical "Patchy Lungs." Histamine acid phosphate in uncatheterized rabbits reproduced the "patchy lungs" of the catheterized animals ( fig. 3D ). Forty-two rabbits were given histamine phosphate intravenously, followed, in four minutes, by the injection of the filtrate and then of the pentobarbital sodium-KCl mixture. Twenty-six of the rabbits were given 0.1 to 0.5 mg/kg; 16 were given 0.5 to 1.0 mg/kg. Twelve of the 16 receiving the lower dose had "patchy lungs" and 15 of the 16 receiving the higher dose had "patchy lungs."
Attempti to Prevent the "Patchy Lungt" of Venaui Catheterization
Many attempts were made to prevent the "patchy lungs" of right heart catheterization.
Ineffective Agents and Procedures. In general, as may be seen in table 3, those agents and procedures which failed to produce "patchy lungs" in uncatheterized rabbits (table 2) were also unsuccessful in preventing "patchy lungs" in rabbits subsequently catheterized. In 10 of 14 rabbits, the passage of a ball of cotton saturated with 5% cocaine, along the endothelium from the external jugular vein to (and including) the right atrium, also failed to prevent "patchy lungs" after right heart catheterization.
Prevention of "Patchy Lungs"
In contrast to the list of failures in table 3, several agents and procedures were successful in preventing the occurrence of "patchy lungs" in rabbits which subsequently underwent cardiac catheterization (table 4). The efficiency of these agents in prophylaxis varied. Thus, highly successful were: 1) the antihistaminics Benadryl (5 mg/kg), Pyribenzaniine (5 mg/kg) and Chlor-Trimeton (5 mg/ kg), 2) general anesthesia, induced either by inhaled ether or by intravenously adminis- tered pentobarbital sodium, and 3) low spinal anesthesia, i.e., below C-5. Of particular interest was the regular success of spinal anesthesia in prophylaxis when the level of anesthesia was sufficiently high to arrest spontaneous respiration (above C-5), and of destruction of the spinal cord between C-2 and C-4. Transection of the spinal cord between C-l and C-2 (three rabbits) and below C-4 (four rabbits) failed to modify the "patchy" response.
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Abolition of "Patch/ Lungs"
Some of the measures which had been imccessful in preventing the occurrence of "patchy lungs" when applied prior to catheterization (table 4) were tried in 19 rabbits after right ventricular catheter ization. The effectiveness of these measures in abolishing "patchy lungs" varied with the time that elapsed between their time of application and the sacrifice of the rabbits. Thus, in the eight rabbits which were injected with filtrate and sacrificed within 15 minutes after either Benadryl or pentobarbital sodium or highspinal anesthesia, the lungs were "patchy." In the other 11, in which the interval was prolonged to between 20 and 40 minutes while the catheter remained in place, the lungs were diffusely blackened.
Right Ventricular Pressure and "Patchy Lungs"
The effect of the level of the right ventricular pressure on the occurrence of "patchy lungs" was examined in seven rabbits anesthetized with pentobarbital sodium. Five of these were catheterized before anesthesia; two after anesthesia. It may be seen in table 5 that anesthesia regularly decreased the right ventricular systolic pressure. Although the right ventricular pressures after anesthesia were similar in both groups, the five rabbits which had been catheterized before receiving pentobarbital sodium had "patchy lungs" at autopsy, whereas the two rabbits which had received pentobarbital sodium before catheterization had "diffuse lungs."
Comparison of "Patchy Lungs" Produced by Right Heart Catheterlzation and by Hlstamtne
This comparison appears in table 6 and shows that the behavior of the "patchy lungs" produced by histamine was similar to that produced by right heart catheter ization in two respects : 1) in both instances, "patchy lungs" were prevented by antihistaminics and 2) "patchy" staining did not occur if 15 minutes were allowed to elapse between the injec- Serial angiocardiograms folloiving the intravenous injection of histamine. A, B, and C were taken at 3, 9, and 18 seconds after the injection, respectively. In contrast to figure  5 , the right heart is dilated and the radiopaque 'material has accumulated proximal to the lungs.
tion of the nitrate into the ear vein and either the withdrawal of the catheter or the injection of histamine.
On the other hand, the "patchy lungs" produced by histamine did differ from those produced by right ventricular catheterization in some respects: 1) General anesthesia prior to right ventricular catheterization prevented the occurrence of "patchy lungs" ordinarily produced by right heart catheterization but did not prevent the "patchy lungs" produced by histamine. 2) Simultaneous (instead of sequential) injection of the filtrate and pentobarbital sodium-KCl mixture into the ear vein of the catheterized rabbit produced a diffusely pigmented lung whereas the same procedure in the uncatheterized rabbit which had received histamine produced a "patchy lung." Finally, in two rabbits, serial angiocardiography performed after the injection of histamine ( fig. 7) showed acute dilatation of the right heart with no discernible blood flow beyond the major pulmonary arteries. These results are consistent with the classical observations of Dale and Laidlaw 18 but stand in contrast to those obtained from catheterized rabbits ( fig. 5 ) in which the contrast material rapidly traversed the lungs to enter the left heart and systemic circulation.
Discussion
The present study has shown that the in-jection of a tracer substance (filtered India ink) into the ear vein of an unanesthetized rabbit, maintained in its normal posture, is followed by a uniform staining of both lungs. On the other hand, if right ventricular catheterization precedes the injection of the tracer substance, the pattern of distribution is markedly altered, with preferential retention of the ink in the hilar portions of the lungs. A similar pattern of "patchy lungs" also occurs, but not quite as consistently, if the catheter is placed in the central veins instead of the right ventricle. Experiments involving variations in the time interval between the injection of the radiopaque agents and the lethal solution suggest that the blood flow through the pink portions of the "patchy lungs" is more rapid than through the blackened portions. Finally, the occurrence of "patchy lungs" after eatheterization could be prevented or abolished by general anesthesia, high-spinal anesthesia (C-2 to C-4), or by antihistamines.
Although the present study succeeded in showing that the pattern of blood flow through the "patchy lungs" was not uniform, and, therefore, that the distribution of pulmonary vascular resistances must be abnormal, it did not settle the mechanisms responsible for the unusual distribution of pulmonary vascular resistances. However, of the three possible Schematic representation of a hypothetical reflex mechanism to account for the occurrence of "patchy lungs" in catheterized rabbits. The table beneath the figure summarizes the main experimental observations indicating that the hypothetical reflex involves specific segments of the spinal cord and histuminergic nerves. mechanisms that could be involved, i.e., abnormal respiratory behavior, abnormal flow properties of blood, and vasoconstriction, the evidence favored the last.
"With respect to the breathing pattern, it was shown that no appreciable change in breathing pattern or air pressures was involved in the production of "patchy lungs." More difficult to exclude was the possibility of a change in the flow properties of the blood, particularly in view of the transient systemic arterial hypotension and the pulmonary arterial hypertension which followed injection of the filtered ink in some rabbits, a phenomenon suggestive of the formation of reversible pulmonary emboli. 14 However, that transient emboli were probably not involved in the genesis of "patchy lungs" was indicated by: 1) the inability to disclose an unusual tendency for rouleaux formation to occur after filtered India ink was added to rabbit blood in vitro, 2) the consideration that conglutination of red cells and/or ink particles would be expected to occur to an equal degree in both the eatheterized and uncatheterized rabbits following injection of the test material into an ear vein, and 3) the exclusion of a peculiar conglutinating property of the plastic cardiac catheter by eliciting "patchy lungs" with catheters of different materials.
By exclusion, the prospect remains that, in some mysterious way, right ventricular catheterization initiated a reflex chain of events culminating in a pulmonary vasoconstriction which affected the hilar portions of the lungs more than the peripheral. A hypothetical reflex pathway, to account for such a mechanism, is shown in figure 8 . The essential parts of this picture are: 1) an afferent limb on the venous side of the heart, passing through the second to fourth cervical segments and terminating on a portion of the pulmonary vascular tree and 2) the release of histamine at the neurovascular junctions. Although the present observations are consistent with the idea that such a reflex originates in the right heart (and central veins), that the second to fourth cervical segments participate in such a reflex, and that endogenous histamine may be released from histaminergic nerves, 16 neither the existence of such a reflex nor of the individual steps has been proved.
Unfortunately, there is no convincing anatomical support for the idea of regional pulmonary vasoconstriction. The meager anatomical evidence that is available is of two kinds: 1) the more ample innervation of the hilar than the peripheral vessels 16 ' " and 2) the extension of atrial muscle into pulmonary venous walls in a fashion characteristic of "throttles." 18 " 20 To explore the anatomical basis for pulmonary veno-atrial "throttles," the pulmonary veno-atrial junctions of 25 rabbits were examined grossly and microscopically. This examination indicated that anatomical differences do exist between the pattern of entry of the different pulmonary veins into the left atrium; often a common venous channel was formed by the pulmonary veins from the right and left lower and the right middle lobes. However, as indicated by Little, the functional significance of these anatomical arrangements is speculative. 21 Finally, it must be emphasized that the behavior of the pulmonary circulation described
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PTTLMONABY BLOOD TLOW 131 in this report may well be peculiar to the rabbit. Whether it also applies to other species is currently under investigation. Summary 1. In the normal, Tin anesthetized rabbit, resting quietly in its normal position, catheterization of the right ventricle (and central veins) altered the distribution of blood throughout the lung in a characteristic manner. 2. Regional pulmonary vasoconstrietion, rather than passive changes in vascular caliber or in the flow properties of blood, seemed to be involved.
3. The mechanism for the regional pulmonary vasoconstriction is considered in terms of a neurohumoral pathway, involving afferent pathways from the right heart, connecting channels in the upper cervical segments of the spinal cord, and release of a histamine-like substance at the neuro-vascular junctions.
